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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we discuss on capturing the relationship between PDSCH and a LSBs of the SFN signalled in DCI in PHY specification.
2. [bookmark: OLE_LINK6]Discussion
During the RAN2#109e meeting, RAN2 sent a LS [1] to RAN1 on capturing the relationship between PDSCH and a LSBs of the SFN signalled in DCI.
RAN2 agreed a downlink assignment is valid for successful RAR reception if the two LSB bits of the SFN indicated in DCI format 1_0 scrambled by RA-RNTI or msgB-RNTI correspond to the PRACH occasion used to transmit the Random Access Preamble. RAN2 agreed that TS 38.213 should capture such validation, i.e. to determine whether a downlink assignment is valid for successful RAR reception.
In current specification of 38.213, In response to a transmission of a PRACH and a PUSCH, if the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. In fact, UE needs to check whether the value of LSBs of SFN indicated in the detected DCI corresponds to a PRACH occasion corresponding to the PRACH transmission. Therefore, the validation of LSBs of SFN indicated in the detected DCI in response to a PRACH transmission needs to captured in 38.213.
[bookmark: _Ref37176452]Proposal 1: Capture the validation of LSBs of SFN in DCI with RA-RNTI or MsgB-RNTI in response to a PRACH transmission in 38.213. 
[bookmark: _Ref37176453]Proposal 2: RAN1 adopts the following text proposals #1, #2 in TS 38.213 and text proposal #3 in TS 38.212:
	[bookmark: _Hlk36823513]---------------------------------Text proposal #1 starts for TS 38.213, Section 8.2 --------------------------------
[bookmark: _Ref491444649][bookmark: _Ref491451289][bookmark: _Ref491451291][bookmark: _Ref491451292][bookmark: _Ref491451293][bookmark: _Ref491451294][bookmark: _Ref491451297][bookmark: _Ref491458133][bookmark: _Toc12021463][bookmark: _Toc20311575][bookmark: _Toc26719400][bookmark: _Toc29894832][bookmark: _Toc29899131][bookmark: _Toc29899549][bookmark: _Toc29917286][bookmark: _Toc36498160]8.2	Random access response - Type-1 random access procedure
=====omitted text ======
If the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI with LSBs of SFN field in the DCI [x, TS 38.212], if present, corresponding to the PRACH occasion for the PRACH transmission, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers parse the transport block for a random access preamble identity (RAPID) associated with the PRACH transmission. If the higher layers identify the RAPID in RAR message(s) of the transport block, the higher layers indicate an uplink grant to the physical layer. This is referred to as random access response (RAR) UL grant in the physical layer. 
[bookmark: OLE_LINK7]If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window, or if the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI with LSBs of SFN field in the DCI [x, TS 38.212], if present, corresponding to the PRACH occasion for the PRACH transmission within the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit a PRACH. If requested by higher layers, the UE is expected to transmit a PRACH no later than [image: ] msec after the last symbol of the window, or the last symbol of the PDSCH reception, where [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH processing time for UE processing capability 1 assuming [image: ] corresponds to the smallest SCS configuration among the SCS configurations for the PDCCH carrying the DCI format 1_0, the corresponding PDSCH when additional PDSCH DM-RS is configured, and the corresponding PRACH. For [image: ], the UE assumes [image: ] [6, TS 38.214]. For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines [image: ] assuming SCS configuration [image: ].
If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI with LSBs of SFN field in the DCI [x, TS 38.212], if present, corresponding to the PRACH occasion for the PRACH transmission, and receives a transport block in a corresponding PDSCH, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, TS 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association, as described in Clause 8.1, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with the DCI format 1_0. 
If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers a contention-free random access procedure for the SpCell [11, TS 38.321], the UE may assume that the PDCCH that includes the DCI format 1_0 and the PDCCH order have same DM-RS antenna port quasi co-location properties. If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers a contention-free random access procedure for a secondary cell, the UE may assume the DM-RS antenna port quasi co-location properties of the CORESET associated with the Type1-PDCCH CSS set for receiving the PDCCH that includes the DCI format 1_0.
=====omitted text ======
If the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI, or the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI with LSBs of SFN field in the DCI [x, TS 38.212], if present, corresponding to the PRACH occasion for the PRACH transmission, or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321]. 
=====omitted text ======

------------------------------- Text proposal #1 ends for TS 38.213, Section 8.2 -----------------------------------



	[bookmark: _Hlk37438379]---------------------------------Text proposal #2 starts for TS 38.213, Section 8.2A --------------------------------
8.2A	Random access response - Type-2 random access procedure
=====omitted text ======
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI, with LSBs of SFN field in the DCI [x, TS 38.212] corresponding to the PRACH occasion for the PRACH transmission of MsgA, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
=====omitted text ======
The UE does not expect to be indicated to transmit the PUCCH with the HARQ-ACK information at a time that is prior to a time when the UE applies a TA command that is provided by the transport block. If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window, or if the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI with LSBs of SFN field in the DCI [x, TS 38.212] corresponding to the PRACH occasion for the PRACH transmission of MsgA within the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure [11, TS 38.321]. If requested by higher layers, the UE is expected to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured. For , the UE assumes  [6, TS 38.214].
Unless the UE is configured a SCS, the UE receives subsequent PDSCH using same SCS as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding MsgB-RNTI, or the UE does not detect the DCI format with CRC scrambled by the corresponding MsgB-RNTI with LSBs of SFN field in the DCI [x, TS 38.212] corresponding to the PRACH occasion for the PRACH transmission of MsgA, or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
=====omitted text ======
------------------------------- Text proposal #2 ends for TS 38.213, Section 8.2A -----------------------------------



	[bookmark: _GoBack]-------------------------------Text proposal #3 starts for TS 38.212, Section 7.3.1.2.1 -------------------------------
7.3.1.2.1	Format 1_0
=====omitted text ======
-	LSBs of SFN – 2 bits for the DCI format 1_0 with CRC scrambled by msgB-RNTI or 2 bits as defined in Clause 8 of [5, TS 38.213] for operation in a cell with shared spectrum channel access, as defined in Clause 8 of [5, TS 38.213]; 0 bit otherwise
=====omitted text ======
----------------------------- Text proposal #3 ends for TS 38.212, Section 7.3.1.2.1 ----------------------------------



3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we discussed on capturing the relationship between PDSCH and a LSBs of the SFN signalled in DCI in PHY specification.
Proposal 1: Capture the validation of LSBs of SFN in DCI with RA-RNTI or MsgB-RNTI in response to a PRACH transmission in 38.213.
Proposal 2: RAN1 adopts the following text proposals in TS 38.213:
	---------------------------------Text proposal #1 starts for TS 38.213, Section 8.2 --------------------------------
8.2	Random access response - Type-1 random access procedure
=====omitted text ======
If the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI with LSBs of SFN field in the DCI [x, TS 38.212], if present, corresponding to the PRACH occasion for the PRACH transmission, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers parse the transport block for a random access preamble identity (RAPID) associated with the PRACH transmission. If the higher layers identify the RAPID in RAR message(s) of the transport block, the higher layers indicate an uplink grant to the physical layer. This is referred to as random access response (RAR) UL grant in the physical layer. 
If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window, or if the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI with LSBs of SFN field in the DCI [x, TS 38.212], if present, corresponding to the PRACH occasion for the PRACH transmission within the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit a PRACH. If requested by higher layers, the UE is expected to transmit a PRACH no later than [image: ] msec after the last symbol of the window, or the last symbol of the PDSCH reception, where [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH processing time for UE processing capability 1 assuming [image: ] corresponds to the smallest SCS configuration among the SCS configurations for the PDCCH carrying the DCI format 1_0, the corresponding PDSCH when additional PDSCH DM-RS is configured, and the corresponding PRACH. For [image: ], the UE assumes [image: ] [6, TS 38.214]. For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines [image: ] assuming SCS configuration [image: ].
If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI with LSBs of SFN field in the DCI [x, TS 38.212], if present, corresponding to the PRACH occasion for the PRACH transmission, and receives a transport block in a corresponding PDSCH, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, TS 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association, as described in Clause 8.1, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with the DCI format 1_0. 
If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers a contention-free random access procedure for the SpCell [11, TS 38.321], the UE may assume that the PDCCH that includes the DCI format 1_0 and the PDCCH order have same DM-RS antenna port quasi co-location properties. If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers a contention-free random access procedure for a secondary cell, the UE may assume the DM-RS antenna port quasi co-location properties of the CORESET associated with the Type1-PDCCH CSS set for receiving the PDCCH that includes the DCI format 1_0.
=====omitted text ======
If the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI, or the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI with LSBs of SFN field in the DCI [x, TS 38.212], if present, corresponding to the PRACH occasion for the PRACH transmission, or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321]. 
=====omitted text ======

------------------------------- Text proposal #1 ends for TS 38.213, Section 8.2 -----------------------------------



	---------------------------------Text proposal #2 starts for TS 38.213, Section 8.2A --------------------------------
8.2A	Random access response - Type-2 random access procedure
=====omitted text ======
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI, with LSBs of SFN field in the DCI [x, TS 38.212] corresponding to the PRACH occasion for the PRACH transmission of MsgA, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
=====omitted text ======
The UE does not expect to be indicated to transmit the PUCCH with the HARQ-ACK information at a time that is prior to a time when the UE applies a TA command that is provided by the transport block. If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window, or if the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI with LSBs of SFN field in the DCI [x, TS 38.212] corresponding to the PRACH occasion for the PRACH transmission of MsgA within the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure [11, TS 38.321]. If requested by higher layers, the UE is expected to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured. For , the UE assumes  [6, TS 38.214].
Unless the UE is configured a SCS, the UE receives subsequent PDSCH using same SCS as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding MsgB-RNTI, or the UE does not detect the DCI format with CRC scrambled by the corresponding MsgB-RNTI with LSBs of SFN field in the DCI [x, TS 38.212] corresponding to the PRACH occasion for the PRACH transmission of MsgA, or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
=====omitted text ======
------------------------------- Text proposal #2 ends for TS 38.213, Section 8.2A -----------------------------------



	-------------------------------Text proposal #3 starts for TS 38.212, Section 7.3.1.2.1 -------------------------------
7.3.1.2.1	Format 1_0
=====omitted text ======
-	LSBs of SFN – 2 bits for the DCI format 1_0 with CRC scrambled by msgB-RNTI or 2 bits for operation in a cell with shared spectrum channel access, as defined in Clause 8 of [5, TS 38.213]; 0 bit otherwise
=====omitted text ======
----------------------------- Text proposal #3 ends for TS 38.212, Section 7.3.1.2.1 ----------------------------------
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